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Summons et al. (2011), Table 3

Recent exhumation included in Summons et al. (2011) 
study for MSL landing site selection process



“Recent Exposure” included on 
landing site rubric



“Enviro & Taphonomy” tab in the rubric



Possible means of identifying active erosion 
and recent exposure in orbital datasets:

1. Crater degradation and paucity of small impacts 
 Indicative of a deflating surface (see Edwin Kite’s presentation)

2. Boulder-shedding off cliffs/scarps
3. Consistent, regional orientation of scarps

 Indicative of scarp retreat, active landscape evolution

1. Dark sand deposits / dune fields
 Indicative of active abrasion by sand

2. Yardangs / wind-sculpted outcrop
 Indicative of aeolian abrasion

1. Locally “bluer” hues in HiRISE color
2. Clear CRISM spectral signatures

 Indicative of recent dust removal (but perhaps not long-term erosion)



Recent exposure at Gale Crater as seen by MSL

Farley et al., Science (2014)



Farley et al., Science (2014)



NASA/JPL press conference image



NASA/JPL-Caltech/GSFC

The organic chemical chlorobenzene was detected in the 

Cumberland drilled sample.  The chlorine likely is derived 

from perchlorate in the sedimentary rock.

NASA/JPL-Caltech



NASA/JPL press conference image

Retreating Scarp at Yellowknife Bay 
as Seen from Orbit



200 m

HiRISE Color Mosaic of the Kimberly Region
NASA/JPL-Caltech/HiRISE/C. Edwards
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Scarps in the same “smooth” unit above “striated” unit 
appear to be eroding in the same WSW direction as the 
scarp at Yellowknife Bay

 Potentially a regional trend of exhumation





NASA/JPL-Caltech/MSSS

Mastcam-Left mosaic, sol 580 

View of the Kimberley looking south



NASA/JPL-Caltech/MSSS



Square Top
Sol 583, 6.9 cm working distance, focus merge
02583MH0001730010202004C00

5 mm
Yingst et al., GSA, 2014



NASA/JPL-Caltech/Univ. of Arizona

Curiosity

Rover Tracks

Windjana Drill Site

Mt. Remarkable



Mt. Remarkable Member

Windjana Drill Site



Day & Kocureck, in review

Model for 
Landscape 
Evolution



So how do we evaluate 
this column in the rubric?



Examples of good evidence 
for recent exposure

(dots in the rubric)



Eberswalde Delta Front

Cliffs Shedding Boulders



Jezero Crater

(1st workshop 
presentation)

Cliffs Shedding Boulders



Mawrth



Examples of ambiguous 
evidence for recent exposure

(tildes in the rubric)



Coprates



Hadriacus



Holden



Oxia



Examples of bad evidence for 
recent exposure

(blanks in the rubric)



Hypanis


